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THE QUESTION OF “ABNORMALITIES ” 

By L. C. W. BONACINA 
[Z Tmza Road, Hsmpstead, London, N. W. 3, England, April 14,19251 

Having read with great interest Mr. hlilhani’s n.rtic.le 
on the “ Cause of abnornidties ” in the December 
REVIEW, and while fully ti.pprecint.ing the potency uf t,he 
various hysical factors which he discusses in cleteimiining 

your columns to raise n point. of c.rit,ic.ism in rrgiiril t.o blic 
sm ortant matter of rlefinit,ion, t.lixt is t.o sny, what. we 
un s erstand, or ought to underst,nnd, by the t.crni ’ ’ abncir- 
mality ” as used in meteorology t 

It seems to me t t  grave philosophica.1 error, likdj- t.o 
blind us to the true nnt,ure of weather variations, t o  
regard any given, more-or-less-pronounccicl, d c ~ i i ~ . t . i ~ i  ils 
something, so to speak, detaclicil from the less pronuuiiccd 
deviations, a.nd in specinl neeel of esplannt.ioii. in view of 
the fact which must be nppiirent t.o :ill mct.eoro1ogisi.s 011 
reflection, namely, t.liat the weather is nlwl.nys to sonic 
extent, and in particular \s-nj-s, ‘nbnornial.” The 
weather in respect to it,s various e1enient.s is alw-aj-s cit,her 
above or below that clat.um line wliicli we cnll t.hc normd 
or average, and most, of the cstrcnic swings of thependu- 
lum differ merely in intensity, not, in the order or mngni- 
tude, from the nest widest tlc\-int.ions from the nvcrnve. 

There can be no hnim in calling any depnrturc fro111 8ic 
average datum line nn nbnorninlit,y in a rest,rict.ctl, l i  t.crrJ 

rovicled tlie pmct,iccs does iii)t. obscure :I recijgiii- 
:::!%?he fact that the ccmtinunl oscillations a h v r  m r l  
below the average datuni line nre the ordinttry iii.)rnir~.l 
contingencies of climn.te, are, in other u-orcls, “iii.)rnial 
abnormalities.” It is only if a drp&ure fl’rjlil ai-criige 
occurred of an order of mngnit,ude c.omplet.ely isoln t.cd 
from all other departures that t.hc ” ilbnormality ” \~-ould 
be truly abnormal and wort,hy of special invest.ig. .t t’ ,ion. 
Let me give an illust,ration from t.lie climat,e of my own 
country. During mild spclls of wea.t,lier in December or 
January in En land thc tmipernturt? will coninionlj- bc 
between 50’ an% GOo F. for sercrnl c.l:i~-s t,oget,her. and tlie 
humid \vannth is n very clinrn.ct.rl’ist.ic type-n. normal 
conti oency to be espcct.ctl. :it. int.cn-als twxy wint.cr. 

mild ” because the t.enipernt.urc is so nimy clrgrces nbnve 
the average. datum liric .For tho sr:is~ 111. md t h n  tlmgcr oi 
the phrase lies in tlic dmclst. unn.\-ciii-lnh!ci iniplication that 
such considcrnblr clepnrt.urc-.s from t h c b  iiiiwn or :iycr:i e 
are really very rare inst.end of hing in :ictaiil fact. ore f i- 
nary experiences of cliniat,r. nut. I€ miriminter wiirnit,h 
in angland were cver t.o reach such :in unlitmd-of degree 
of intensity that t,lie tharmonict~er rose. ovcr :i, witla nrea 
for a considerable t h e  het.wecn (iOo nncl Y O o  F. t,li.cii ~ 7 c  

should clearly be confronted wit,li nn ahnorniality in t>he 
real sense of the term, pointing to some tlst,rnnrnus 
influence upon climate. 

The point thab I would eepecirrlly nin.kc is t.liis: Thnb if 
extreme swings of the climatic ptwtlulum, t.hc “rc~~)rc.l” 
events, merely clifler in intcnsit,y s n c l  not. in order of 
magnitude, from other o.f :he riir(’r s~-ing:; of t,hc pmitlii- 
lum, they should not- hc t,lioiiglit. o.lp :I:: so~?~vtliiiig 0111. of 
harmony with the orclinnry run of \\TeiI t h r .  Precise 
intensities of weather are in :I cert.nin sense “ ~ ~ c c i ~ l ~ n ~ n I . ”  
A storm, for csaniple, of record .violence is of Iitt.Ic 
moment from tho purely nicteorolngicd point. of view in 
comparison wit,h the type t.o which it. belongs. 

In re ard to the yew 1Sl6, which forms the basis of 

this year was “abnormal” in America, whether the 

meteor0 T ogical variations,. nisy I beg the court.csy vf 

Yet ?r t ie type is co~iinioiily spnlicn of os ’ ’ abnonnn1l~- 

Mr. Mi fi am’s article, it  beconies a cpest.ion in what sense 

difference from other cold siimnwrs wns simply one of 
int.ensity or one of rtct,un.l type n.nd order of mngnitutlc. 

Disc~~ssion.-The objection of Mr. Bonacina has t.0 do 
with the clefinitmion of the words ‘. :tbnornid” itnd “ ab- 
normdities !’ as used in meteorology. Itlien, for esample, 
is u month abnormal in t,emperat,ure? When is B t,eni- 
pwnture nbnormn1it.y considered t,o exist ? 

Aiccorcling to bhe usud dictionary defilii tion i f  ab- 
normnl, anythin is considered ttbnoririnl when it c1epart.s 
from norind. fi t,liis definition of abnorninl is adopted 
in niet,eorology then it  follows of course w f r y  month is 
d)normn.l (to take a single element as an esninple) in 
temperature sincc cvery month departs from t,he average 
rlnt,um line. Our weatlicr, t,lien, consist,s of n ceaseless 
succession of abnormalit,ies. When the depttrt.ures from 
average are slight i t  is usually impossible t.o det.erniine 
their physical cnuses and they also do not att,ract, public 
at t,ent,ion. 

If n clcpnrt,ure from average is large, continues for a 
long bime, and esist.s oyer n 1a.r-e area, it is somet.imes 
possible to clet,crminc it,s ph sicn7 cnuses. It., of course, 

w.iiys t.o rescrw t,he word ‘ I  nhnorninl ” for such rlepnr- 
t.ures. But, t.his ~ v o u l d  necessit,a.te the set,t,ing up of n 
clritcrion in every cnse to tlet.erniine liom marked t,he 
tleparture must be t,o be consiclcrcd nbnorninl, and this is 
pr:ict,icnllg impossihlc. It uwultl also be nrt.ificiu1 since 
tlepart,ures froin norniiil in nieteorolo y nre never of a 
tlifiercnt order of ningiii t.utle or proc f uct.tl 1)y unusual 
c‘.zuses. The rccord-brenking tlepart,ure from average 
(the greatest abnnrma1it.y) nlwnys differs but lit.tle from 
the nest, largest depwture, et.c. For esample, t,he summer 
iiiont,lis of 1SlG in the northenst,ern ort,ion of the Uni td  

months during tlie following SO years. There was no 
t li ff erent order of mngni t,utlr nnd prcsumably thcrc w r c  
no different physical cmsns.- W. I. .Vilhnm. 

The above conimunicnt.ioiis scem t.o hc in csscnt.ia.1 

abtmcts public. at,tent,ion. ? t would he desirable in  some 

States m r e  but sliglit,ly colder t. R an c.ert.ain summer 

agrecment ns t.o t.hc in1 

show- t,lia.t, t,hey we due t.0 a.nyt.liing more thsn an un- 
usutil int,ensificnt8ion of causes which are in some degree 
operative erery year. It. beconies a matter of inc1icnt.in.g 
wliet.lier or not such mine we,  in view OI niet,etm~logical 
ospericnce in that! particular region, uniisiiii~lly abnormal. 
I lint. they tire seeins evident enoi.igh-biit we haven’t set  

up  our criterion for the region. 
There is cssent,ial ngrremen t, also, on t,he l-iew t.lia.t, 

wit.liin liuman experience down tmo the present. i‘ de- 
partures from normal in niet.eorology are never of n dif- 
ferent order of magnit.nde or produced by unusual 
causes.” This being the ca.se, one sentence in Mf. 
Bonncina’s note, tuaken 0.t its-fcce valwe, leads to an impli- 

? l  
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cation which he can hardly have had in mind: “It is 
only if a departure from average occuimd of a.n order of 
magnitude c,oniplet.ely isolnt,ed from n.11 ot,lier cleptirtures 
that the ‘ abnormality’ would be truly abnorninl m d  
worthv of special. inwsiiigation.” [Italics mine.-B. M. 
V.] There have been occnsionnl references of h e ,  
part,icularl in British met.eorologicn.1 publications, t.0 
the great lesirability of including t.he dissection of incl i -  
vidual depressions in ctur research jnt,o t.hc structure 
of cyclones-of going into w1ia.t some one has cdletl 
micromet,eorology. Yew will disagree with this view. 
The consequences t.0 met,eorology would he serious 
indeed, were it, generally intiin tmned t h t  depnrt.ures 
from normal are unwort,liy of special in-wst.ignt.ion 
bec.ause they never exceed n cert,ain order of magnit,uclo 
and are never produced by unusunl causes. It niny be 
suggested that those cyclones w7hich hi\-e brought ctbout 
rare abnormalit.ies are perhaps niost wort,liy of specisl 
inresti ation, for the reason t.1;:i.t tlicg arc st,riking 
examp B es of a type..-B. di. T-urnoy. 

THE LONDON FOG OF JANUARY 10-11, 1935 

[hbstrnrtcd from Mrtrornlogical Mngnzinr. Prbruary. l!r25, pp. 7-91 

The hertvy fog on t,!ic? nbore date follo~~--ctl :I. liioii t h  
aft,er the great fog of I)ece.mher, 1924. Afr. L. (.‘. R. 
Bonacinn., hnring mzi.c!e a.  cry thorough series of obser- 
vations in various parts oi’ London ( i n  the occnsim irf the 
January fog, notes t>lint two distinct. t,ypes of “log ” 
occurred simultaneouslj-, though sing1.v c)r togdicr :IC- 
cording to locality. In bhc densely built-up st.rects of 
central London ‘ ’ t h  log. took t.hc forin of :I. tl:wk, puiigcnt., 
unsaturated haze, learinp pa\-cnicnts nntl clnt.11es prr- 
fectly dry aiid causing little hiiidrnncc~ t v  triiffic, the visi- 
bility being a t  least 50 yards.“ But. in d l  ol:en sp:!ccs, 
such as a.rks, sc unres, ct,c.. tlic fog tocik the “form of 

vision and completely paral!-zing t.ra.ffic.” 
The point is emphasized t.hnt. n clerirer rlist.inctinn 

ought to be mnde het,wecn those €ogs which shoultl lw 
regarrlcd ns smoke linze and t,l-tc fog which is a. cnm1)inn- 
tion of sniokr 1i~;r.c ant1 ii-ntcr dmpli.ts. l.t is t.hc l:itt,cr 
tegpe which niniws the scriciiis t TI 1ii1)11-*. ‘ i ’ h  infcrrnc~ is 
drawn that, if the smc-ilic facl.tii-.c~iulcL 11c c$iiniii;itetl iiincr 
London wi.iiili1 expcrienct? far. Ivss fog t.1 t i i n  suhurl-,ui~ 
London find t.he niorc i~pcii ci ~ i t , r y  rouliil nhout., wlirrc 
radiation fog so readily rcsul ts from ~iiicturiii~l radiation. 

Discussing Mr. hnnc.inn.’s note, Mr. It. J. W. Wliippla 
points out t.Iiat. the esistmcr of the purcly smoke linze in 
the densely built,-up arm niny linvr l~ecn t.lie rcsult. of t’ic 
evaporstion of wat.cr-fog particles on :icc~iiii?t. o€ t.hc 
warmth of pa\-ement.s, R . I ~  from hniltlings, et.(?. Great 
fogs att.a.in ai. t.hickncss o€ some 500 feet, over Il011~1o11. 
Rad.iat.ion cooling at. t,he upper surfncc of t,lie fog is be- 
lieved to be int,ense enough t.o set. up n convrct.icina1 cir- 
culat.ion between this upper sur€acr and t.he ground and 
consequent.ly t.0 result, in t,lic const.ant. hringing di)\\-n of 
smoke psrt,icles, t.hus lrecpinp t,he smoke linze Mnck in 
the st.reets. 

[It, would hc of intcrwt. txi 1ia.w comparit t.ire o l ~ ~ \ - : i -  
tions on tlic nnt,urc? of the fog nt. st,rcet, l c \ - ~ l  in  ccntnil 
London i i n d  on the liighrst, building+ or t .n i~-ws in  t,hc 
same locality at! t,he smie t,inie. Siich ohsw\-:i tinns 
might well show t.hnt. dmre  t,he snic.1kr liazc~ of t.lic1 st,rwt.s 
distance from soiirces of wnrnit.li pc!inits t,lie esistrnce 
of the c.oinhination smoke 1i:izr :ml water fng (:I€ t . 1 ~  
same nature a.s t>lint which is found at, ground -level in 
the parks and sclua.res.]--B. 11. T-. 

great rol 4! mg blnn i -ets, w r y  \vet.t.ing niiri impenet;rnble t.o 

MEASUREMENT OF UPPER-WIND VELOCITIES BY 
OBSERVATIONS OF ARTIFICIAL CLOUDS 

By C. D. STEWART 
[Abstract accompanying B. M. 0. Professional Notes, POI. 33, No. 381 

This pnper ives the theory and practical details of 

ol>serrnt,ions of clouds in B mirror. The a parent path 

from the lengt,li of t,he trace on the mirror the wind 

the text,. The method was 
during t,he war, but the ptper describes how i t  has been 
ext,cnded 1.0 include observations of clouds dischar ed 
from airplanes. Tables are given to enable the pi 5 ot 
to correct his height to the necessary degree forany 
rentlings OI his alt,imeter and t,hermometer. The method 
is estreniely siniple in use. 

WARM AND COLD WINTERS IN SIBERIA AND THEIR 
DEPENDENCE ON T H E  CONDITION O F  T H E  GULF 
STREAM 1 

W. B. Schost,nkowitch, in Meteorologische Zeit.schrift 
for January. 1825, presents a r6sum6 of his studies on 
tdie above subject, includina t,ables which recapitulate the 
most. iniport,nnt results an$ stnten1ent.s of his conclusions 
n.s to the va.rious relations het,ween the Gulf stream ancl 
Siberinn winter t,emperat,ures. The. work wa.s based on 
t.hc remrds of 13 st,at.ions, and December, January, and 
February were tnken ns the winter months. 

In 16 out. of 33 wint,ers t,empernt,ure depnrtures had the 
sniiic sign throughout Sihrriii except. dong t,he borders. 
In one winter plus n.nd minus depart,ures were variously 
dist,ributed; in t,wo wint,ers: east.ern and western Siberia 
showed opposite clepart,ures ; in three winters, central 
Siberia shomecl departures of the same sign tliroughout 
t,hc nren but, opposit,e to the de artures in the west. 

T1iirt.y yews of record n t, IrEutsk show t,he anomalies 
of pressure and t,emperrtture to have hoc1 opposite signs 
in 73 per cent. of t.hc cases. In  the average, negahve 
prexsurc anonidy of 1 mm. coincided with n positive 
tcnipernt,um nnclmaly of 0.9So C. ; a positive pressure 
tlcpnrture oE 1 mm. coincided wibh II negat,ive t,enipera- 
t.iire dcpart.ure of 1.1’ C!. A correlation coefficient of 
-0.li4G with n prohnble error of -0.073 was found 
for the pr~ssure-t,emperat.ure relation. 

Z;ndcrderelopment~ of t’he Siberim a.nt,icyclone, rather 
t.lian displacement, of it, is found to be chamckeristic, of the 
wint.ers wi t.11 plus temperatmure anbmdy, whereas in the 
cold wint.ers t,he whole of Asiat.ic Russia is overlaid by 
dmorninllg high atmospheric pressure. The typical 
wnrm-wint,er pressure distribut~ion favors invasion of 
wnt,rai.l Siberi ti by cyclones from northwestern Europe, 

the methocl o P obtaining upper wind velocities from 

of a cloud is t,rac.ed on the surface of a Hi1 P mirror, and 

relocit,y at the height of the cloud is com 
mult,iplicnt.ion by the use of 

I The following ro:nment. qucstionincthr spproprintenrssofthe name “OnlfStream.” 
cspwi:dly 2s :Ipplietl to thr wntrrs n8lj:icmt to thr northwest roast of Europe. is made 
hy hir. J .  h’. Nielson, tho hlrtrorologiral Institute of Copenhagen, in a note on the 
hsdrngrarihy 01 f he f m n n  Ekiwdition (1!~21-2? in the Atlnntir Ocranl Drinted la Nnturr 
fnr April il. iU?S. pp. 5 5 5 3 0 .  Mr. NieIsen’solisrr~-atinn is of portlriildrintcrest because 
it ~lividrs\vhat isrenernlly rnllcd iu thisrmntrr the North Atlanticdrift into two parts 
with r:idirnlly flilTcrcnt rhmwtvristics. “In tlie waters south of Nr.afoiindlnnd the 
k7aride current Inerts the Labr~dnr ciirrcnt, ririnp risc to 3 miscd product with some- 
what I o w r  trinpPrnture and snlinity thnn nrv found in the rnntinnation of the dntille 
n’urrent. which runs 18n tlir right side nf 1.lir F1orid:I riirfmt and ronsists tcf water masses 
w1iic.h ktc11 outsitlp the islnnds of thP .4utillcs. * ’ 

“‘rliv iniwl produrt :irisinc frnin t h P  l ~ ! ~ r : ~ d ( ~ r  sild Flnrids rurrents fills the consid- 
cr:ihIP :w:i Uf S P ~  south nf Iv4md.  whilr the wsrni and salt. watrr washing the roasts of 
Iinrt,hwest Eiiropc is undouht.edly msiuly der iwl  from the dntillc rurrent. The term 
‘ ~ . i i i l f  Stream’. gcucrollg rnipl~rycd in ISiiropran parlance to denote the warm eurreqt 
in thr northeiistt!rn part of the Itlsntir. muyt thzrrfnrc he regarded ns ina propriate, 
sinre it ran only rightly apiily to the current off the east maat of t.he United fhms. and 
rvrn this would hr liettrr flcsirnntrd ty the nlder nsme ~~f”Floridarurrent.” as thecur- 
rrnt in quest.iun ilors not nriginatr in the C t u l f  nf AIcxirn. hut comes from, the equatorial 
tcgiou. mi c o v ~ r s  nnly the shortest possihle distmce in the Gulf of htexico.” 


